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To: TheCommission

PETITION FOR PARTIAL RECONSIDERATION

AirTV Limited (“AirTV”), by counselandpursuantto Section1.429ofthe

FederalCommunicationsCommission’s(“Commission”)Rules(47 C.F.R. § 1.429),hereby

seeksreconsiderationof aportionof theCommission’sReportandOrder in the above-captioned

proceedingiAirTV hasdeveloped,andplansto implement,a global, satellite-basedDirect-to-

Aircraft (“DTA”) entertainmentandconnectivitysystemthatwill providelive broadcast

televisionandtwo-waydataservices. AirTV intendsto operateutilizing the2535-2655MHz

portionof the2520-2670MHz BroadcastSatelliteService(“BSS”) S-bandallocationforthe

1 SeeAmendmentofParts 2, 25, and87oftheCommission’sRulesto ImplementDecisionsfrom World

RadiocommunicationConferencesConcerningFrequencyBandsBetween28MHz and36 GHzandto Otherwise
UpdatetheRulesin this FrequencyRangeandAmendmentof Parts2 and25 of theCommission’sRulesto Allocate
Spectrumfor GovernmentandNon-GovernmentUsein theRadionavigation-SatelliteService,18 FCCRcd23426
(2003) (“Report andOrder”). PublicNotice of this actionwaspublishedin theFederalRegisterthirtydaysago,on
December23,2003. See68 Fed.Reg.74321(Dec.23, 2003). Accordingly,this Petition is timely filed pursuantto
Section 1.429(d) of the Commission’s Rules. See47 C.F.R. § 1.429(d).
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provisionof global downlink servicesto commercialaircraftandthe 18.1-18.4GHz bandfeeder

link bandfor uplinkchannelsin afew locations.2

Specifically,AirTV believesthattheCommissionactedarbitrarilyandwithout

properfoundationwhenit concludedthatterrestrialserviceswould needto mitigate interference

causedby AirTV’s systemandsubsequentlyeliminatedtheBSSallocationin the2500-2690

MHz bandfrom theU.S.Tableof FrequencyAllocationsin Section2.106of theCommission’s

Rules.3 Therecordin this proceedingdirectly contradictstheCommission’sconclusionby

demonstratingthatBSS allocationcanbe usedfeasiblywith co-primaryterrestrialallocations.

TheCommissiondoesnot servethepublic interestby unnecessarilyactingnowto deletethe

BSSfrom the2520-2670MHz band,especiallyconsideringthat thedeletionrunscounterto the

UnitedStates’internationalobligations. Thus,AirTV urgestheCommissionto reconsiderand

rescindthisportion ofits decision,andto reinstatetheBSSallocationin the2520-2670MHz

band.4

AirTV, however,stronglysupportstheCommission’sdecisionto deletefootnote

NG1Ol from theU.S. Tableof FrequencyAllocations.5 By deletingthefootnote,the

Commissionextendsto BSStheincreasedflexibility providedto theInstructionalTelevision

Fixed Service(“ITFS”) andremovesarestrictionno longernecessaryto fulfill theCommission’s

serviceobjectives.

2

AirTV is an interested party in this proceeding for purposes of Section 1.429(a) of the Commission’s rules (47
C.F.R. § 1.429(a)), as it filed comments and reply comments below with regard to theCommission’s proposals for
the BSS allocation at 2500-2690 MHz, and is aggrieved by the Commission’s actions in the Reportand Order.

Reportand Orderat ¶47.

AirTY limits its request for reinstatement of the BSS allocation to the band 2520-2670 MHz, which conforms to
the international allocation in Article 5 of the International Telecommunication Union (“ITU”) Radio Regulations.

547 C.F,R. § 2.106. NG1O1.
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Ari~ument

I. The Commission Should RescindIts Unsubstantiatedand Erroneous
Conclusion That Terrestrial ServicesWill Needto Mitigate Interference
Causedby AirTV’s BSSSystem.

In theReportandOrder, theCommissioninaccuratelyconcludedthat“a system

[suchasAirTV’s] would increasecostsfor terrestrialservicesdueto theneedto mitigate

6interferencecausedby rsucha] system.” Nothing in therecordprovidestechnicalsupportor an

explanationfor this conclusion.To thecontrary,therecordactuallydemonstratesthat AirT V’s

global systemwill not causean unacceptableamountof interferenceto U.S. terrestrialservices.

No commenterin this proceedingsubmittedtechnicalfindings or studies

demonstratingtheinfeasibility of BSS andterrestrialco-existencein the2520-2670MIHz band.

Theonly Commissionfindings mentionedin therecordthat suggestunacceptableinterference

with terrestrialsystemsin thebanddo notconcernBSSsystems.7Thesefindingsrelateonly to

thecompatibility ofco-frequencysharingofMobile SatelliteServices(“MSS”) andterrestrial

servicesin bands(2500-2520MHz (space-to-Earth)and2670-2690MHz (Earth-to-space))that

haveneverbeenallocatedto theBSSinternationally.Moreover,given that theprojectedpower

flux-density(“PED”) levelsfor MSS satellitesaresignificantlyhigherthanthoseof AirTV’s

BSSDTA system,theconclusionsof thesestudieshaveno bearingon thefeasibilityof sharing

betweentheBSSandterrestrialsystems.

Not only doestherecordlack evidencein supportof theCommission’s

conclusionregardingunacceptableinterference,it containsevidenceaffirmatively anddirectly

contraveningtheCommission’sconclusion.Numerousstudiesfrom ITU working groups,the

6 ReportandOrderat¶47.

SeeReportand Orderat¶42 (citing Commission conclusion in separate proceeding that sharing between mobile-
satellite service links and terrestrial systems in bands adjacent to 2520-2670 MHz would not be feasible); WCA
Comments at 2.
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Administrationof Canada,andAirTV itselfhaveaddressedthecompatibilityof third generation

(3G)terrestrialwirelessserviceswith BSS systemsin the2520-2670MHz band. As AirTV

presentedin its Comments,ReplyComments,andmeetingswith Commissionstaff, theresultsof

thesestudiesconfirmthat BSStransmissionsofthetypeto beproducedby theglobal AirTV

systemwill generatePFD levelssignificantly below themaximumsatellitePED levelsallowed

fortheBSSfrequenciesin Table21-4of Article 21 of theITU RadioRegulations(“Table 21-

4”), thusdemonstratingthatAirTV’s systemwill not produceunacceptableinterferenceto U.S.

terrestrialsystems,including thoseusingsecondgenerationtechnology.8

Theattachedstudybuttressestheseclaimsof thefeasibility of BSS/terrestrial

sharingof 2520-2670MHz andprovidesdetailedtechnicalsupport.9 Thestudyuses

conventionalITU agreed-uponmethodologiesfor determiningtheInterference-to-NoiseRatio

(UN) from aBSSsatelliteinto aterrestrialreceiver,andtheparametersoftheterrestrialreceivers

arebasedon ITU recommendedvaluesforterrestrialservices.Theanalysiscalculatesthe

interferencelevel (UN) intoatypical terrestrialbasestationandhand-heldunit from asatellite

producing: (a) themaximumsatellitePED levelspermittedfor theBSS frequenciesasrequired

by Table21-4oftheITU RadioRegulations(“Table 21-4”) andtheUnited States;and(b) the

specifiedAirTV systemPEDlevelsover theUnitedStates.In thecaseofthemaximumPED

limits allowedby Table21-4,the interferencelevel (UN) from aBSSsatelliteinto terrestrial

receiversshouldbe lessthantheITU-recommendedmaximumlevel of —6 dB.10 Some3G

proponentshaveproposedthemorestringentcriterionof -10 dB. Theanalysisshowsthat the

SeeAirTV Comments at 5-7; AirTV Reply Comments at 2-4; Letter from Robert M. Sorbello, SeniorVice
President, Engineering & Technology, AirTV Limited, to Marlene H. Dortch, Secretary, FCC (August 28, 2003).
SeealsoLetter from Director General, Radiocommunications and Broadcasting Regulatory Branch, Industry Canada
to Licensees of Multipoint Communications Systems (MCS) dated August 26, 2002, available at
http://stratettis.ic.gc.ca/epic/internetIinsmt~g5t.n5f/vwGeneratCdIntCrE/5fOSOI Ie.htmi

.

Attachment 1, AirTV study entitled, “Feasibility of Co-Frequency Sharing Between BSS Systems and Terrestrial
Systems in the Band 2535-2655 MHz.”

‘~ SeeRecommendation ITU-R F.758-2.
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interferencefrom theAirTV BSSsystemis comfortablybeloweithercriterion. In thecaseof the

PEDproducedby satellitesof theAirTV BSSsystem,theUN interferencelevelsinto the

terrestrialreceiversare,in all cases,lessthan-16.5dB. ThePFDlevelsof satellitesin AirTV’s

systemarethussignificantly belowboth theTable21-4PFD maskandany level that would

causeharmfulinterference.

Theobviousconclusionflowing from theresultsoftheAirTV study is that a BSS

systemof AirTV’s designwill not causeharmfulinterferenceto U.S. terrestrialservices. Indeed,

theterrestrialsystemswill not, for all practicalintents,know theBSSsystemis there,andthus

will notneedto incurany costswhatsoeverto mitigateBSSinterference.

As demonstratedby thestudiescitedin therecord,andasconfirmedby the

attachedstudy,a BSSsystemcanusetheBSS allocationat2520-2670MHz without causing

harmfulinterferenceto terrestrialsystems.BecauseAirTV hasrepresented,andreiterateshere,

that it is preparedto operateits BSS systemwithout claimingprotectionfrom harmful

interferencefrom terrestrialsystems,thefeasibility inquiry shouldhavebeenconcludedin favor

of theretentionoftheBSS allocation. TheCommission’sconclusionto thecontraryshouldbe

reconsideredandrescinded.

II. The CommissionErred in Placing theBurden on AirTV to Demonstrate
That the BSSWill Not CauseUnacceptableor WorseInterference to Co-
Frequency/Co-PrimaryTerrestrial Services.

The BSSallocationat2520-2670MHz, which existedin theUnitedStatesuntil

thepublicationof theReportandOrder, still existsthroughouttherestof theworld. AirTV has

plansto implementits global systemin accordancewith this allocationin ITU Regions1, 2, and

3, with plans to ultimatelyservetheUnitedStates. Any modificationor deletionofthis existing

BSS allocationshouldoccuronly afteran affirmative showingthatco-existencewith co-

frequency/co-primaryterrestrialservicesis not feasible. Instead,in theReportandOrder, the
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Commissionmisplacestheburdenon AirTV, requiringit to demonstrate“that its systemwill not

causeinterferenceto terrestrialservicesthat usetheband2520-2670Mhz.”11

In thecourseofmakingspectrumallocationdecisions,theCommissionmustfirst

determine,throughtechnicalfindings, thata potentialserviceallocationcanfeasiblyco-exist

with existingservicesin thesubjectfrequencyband— thefeasibilityof sharingthebandis a

12

“thresholddetermination.” Converselyhere,wheretheCommissionconsidersdeletionof an
existingallocation,theCommissionshouldrequirea technicalshowingfrom theallegedly

harmedterrestrialservicesthat co-existenceis infeasible. As discussedsupra,therecordin this

proceedingcontainsno evidenceto this effect. No commenter,terrestrialserviceorotherwise,

hasdemonstratedthatBSSoperationsin the2520-2670MHz bandcauseor will cause

unacceptableorworseinterference. In fact,to thecontrary,AirTV madeatechnicalshowing—

reinforcedhere— thatits serviceoperateswell below thePFD limit maskspecifiedin Table21-

4~13

III. In Light of the StudiesDemonstrating That U.S. Terrestrial ServicesCan Be
Protected From BSSin the 2520-2670MHz Band, the CommissionShould
Wait to Deal with System-SpecificInterference Issues,if Any, in an
Application Proceeding.

Therecordin this proceedingdemonstratesthat U.S.terrestrialservicescanbe

protectedfrom certainBSS systemsin the2520-2670MHz band;andtherefore,it is not

necessaryandnot in thepublic interestto actnow to deletetheBSSallocationfrom the2520-

“Report and Orderat¶ 47. By misplacing theburden and deleting an allocation without proper consideration of
infeasibility, the Commission frustrates the expectations of those corporations, in this case AirTV, who rely on
existing allocations when designing their satellite systems and conceiving build outplans that often take several
years to implement and place into successful operation.
12

AmendmentofParts2 and25of theCommission’sRulesto PermitOperationofNGSOESSSystemsCo-
Frequencywith GSOandTerrestrial Systemsin theKu-BandFrequencyRange;AmendmentoftheCommission’s
Rulesto AuthorizeSubsidiaryTerrestrial Useofthe122-12.7GHzBandbyDirect BroadcastSatelliteLicensees
andTheirAffiliates; andApplicationsofBroadwaveUSA,PDCBroadbandCorporation, andSatelliteReceivers,
Ltd. to ProvideaFixedServicein the12.2-12.7GHzBand,18 FCCRcd 8428,¶29 (2003).

13 SeeAttachment I.
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2670MHz band. Any generaldeterminationasto theBSSallocationwould be premature,as

well asarbitraryandcapricious. To theextentthatBSSsystemsofotherdesignsmayemergein

thefuture,aCommissiondecisionto retainandrestoretheBSSallocationat 2520-2670MHz

would not preventit from addressingnewissuesastheyariseor from making individual

determinationsregardingthecompatibility of specificBSSsystemswith terrestrialserviceson a

case-by-casebasisin thecourseof an applicationor letterofintent proceeding.

By actingin arulemakingproceeding,theCommissioncanonly takethedrastic

actionofdeletingan entireallocation. This actionrunscounterto thepublic interest,becausethe

Commissionlooks to fix an allegedinterferenceproblemwith a few BSSsystemsby deletingthe

entireallocation— aclearoverstep. As discussedabove,BSSsystemdesignsexistthat do not

causeharmful interference.It doesnot servethepublic interestto denyconsumersaccessto

theseservicesthat do not interfere.

Only in an applicationor letterof intent proceedingcantheCommission

appropriatelyandadequatelydealwith aspecificproposal’sallegedinterferenceissues.In these

proceedings,theCommissioncanweigh thetechnicalshowingsof eachproposedBSSsystemin

particularanddeterminewhetherit canfeasiblycoexistwith terrestrialservices.If thesystemis

not compatible,thentheCommissioncouldeitherdenytheparty’s applicationorrestrictit to

only compatibleuses.Proceedingin this mannerservesthepublic interest,becausethe

Commissiondoesnotpreemptivelyexcludeviableandusefulconsumerserviceswithouta

determinationasto that service’scompatibilitywith existingterrestrialservices.

IV. The CommissionMust Not Ignore U.S. Obligations Under the WTO or
Interfere With Canada’sPresumptiveRight To Offer Services.

TheCommissionhasboth incorrectlyassessed,andpreemptivelycontravened,

U.S. internationalobligationsby deletingtheBSS allocationfrom the2520-2670MHz band. Its
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conclusionthattheWorldTradeOrganization(“WTO”) GeneralAgreementon Tradein

Services(“GATS” or the “Agreement”)“does not apply to AirTV’s system” is incorrect.14

Moreover,undertheMostFavoredNationsprovisionsof theGATS, theCommissionshouldnot

interferewith thesatelliteserviceofferingsof anothercountry,in this caseCanada,whereno

harmful interferenceinto its own servicesexists.

All WTO members,including theUnitedStates,areboundto theobligations

definedin GATS, which encouragesinternationalcompetitionin basictelecommunications

services,including thosesatellite-basedservices.When GATS wasadopted,theU.S. exempted

theone-waysatellitetransmissionof direct-to-home(“DTH”) anddirect broadcastsatellite

(“DBS”) televisionservicesanddigital audio servicesfrom its commitment. Thesetermshave

very specific meaningsthat areuniqueto theUnitedStates,anddo notextendto theDTA BSS

serviceat 2.5 GHz that is to be providedby theCanadian-authorizedAirTV system.

In theUnitedStates,“DBS services”meansdirect broadcastsatelliteservice— a

subsetof theBSSthat is limited to aspecific 500MHz band. DBS is nota termusedin ITU

literatureor treaties,andhasno independentinternationalstanding. Sections25.201and

25.202(a)(7)of theCommission’sRulesdefineDBS asthosedirectbroadcastservicesin the

12.2-12.7MHz band.’5 Therefore,BSSin the2.5 GHz banddoesnot fall within theU.S.

definition ofDBS, andAirTV’s systemfalls within theUnitedStates’Commitmentunderthe

GATS. TheCommissionshouldfulfill theUnitedStates’Commitmentandnotpreemptively

blockviable internationalcompetitorsfrom enteringtheDTA marketby deletingtheBSS

allocationfrom the2520-2670MHz band.

In additionto honoringits commitmentunderGATS, theCommissionshould

respectCanada’spresumptiveright to offer satelliteservices. IndustryCanadahasdetermined

14 ReportandOrderat ¶ 47.

15 ~ C.F.R. §§ 25.201, 25.202(a)(7).
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that it is feasibleandin Canada’sbestinterestto allow for theprovisionof theBSSin the2500-

2690MHz band. TheUnitedStatesshouldnot impedeCanada’sdecision,if theproposed

serviceis technicallycompatiblewith theUnitedStates’terrestrialservices.TheCommission

hasno reason,andin truthno power,to denyCanada’sright to providetheseservicesin the

UnitedStates,especiallywhere,asin this case,thesatellitesystemwillingly acceptstherisk of

interferencefrom U.S. terrestrialsystems.

V. The CommissionCorrectly Decidedto DeleteFootnoteNG1Ol, and Should
Reinstatethe BSSAllocation at 2520-2670MHz Without this Provision.

TheCommission’sdeletionof FootnoteNG1O1 in theReportandOrderfollows

theCommission’srelaxationoftherequirementsfor ITFS, which hasallowedthoseITFS

licenseestechnicalflexibility in the interestofincreasingthenumberof serviceofferingsto

consumers.WhentheCommissioninitially establishedITFS in the2500-2690MHz bandon a

sharedbasiswith existing fixedservicestations,it envisionedthattheservicewouldbeused“for

16

theformal educationof students.” TheCommissionhassinceallowedfor broaderuseofthe

ITFS spectrum,providing“ITFS licenseeswith greatertechnicalflexibility.”’7 Specifically,the

Commissionhasrevisedits rulesto allow “licenseesto shift theirrequirededucational

programmingonto fewerthantheirauthorizednumberofchannelsby ‘channel loading,”’ to

18permit theemploymentofdigital technologies,andto constructdigital two-waysystems.

16

Applicationsof SavannahCollegeofArt andDesignJbrConstructionPermitandLicensein theInstructional
TelevisionFixedServiceon theG-GroupChannelsat Bloomingdale,GeorgiaandDioceseofSavannahFor
ConstructionPermitandLicensein theInstructional TelevisionFixedServiceon theA-GroupChannelsat
Savannah,Georgia,FCC 03-266,slip op. at ¶ 2 (released Dec. 13,2003).

171d. at¶3.
15

1d
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Thesechangeshavefacilitateda broaderuseof theITFS spectrum,particularlyby wirelesscable

19operatorswhousethespectrumfor their ownnon-educationalpurposes.

In this proceeding,theCommissionmerely,if perhapsunintentionally,

recognized,asit haswith respectto ITFS, that theeducationalrestrictionis an unnecessary

vestigeof an original servicelimitation. ThedeletionofFootnoteNG1O1 in no way impactsa

terrestrialeducationalfocusedsystem. AirTV supportstheCommission’sactionsto promotethe

public interestby allowing for theprovisionof abroaderrangeof programmingto consumers,

and urgestheCommissionnot to restoreFootnoteNG1O1whenit restorestheBSSallocationat

2520-2670MHz.

Conclusion

For all oftheforegoingreasons,AirTV urgestheCommissionto reconsiderits

initial decisionthat BSS/terrestrialsharingof the2520-2670MHz bandis not feasible. In the

caseof BSSsystemsof AirTV’s design,suchsharingis undeniablyfeasible. As aresult,the

CommissionshouldrestoretheBSSallocationat 2520—2670 MHz to Section2.106of the

Commission’sRules— without FootnoteNG1O1.

Respectfullysubmitted,

AIRTV LIMITED

LeventhalSenter& LermanPLLC
2000K Street,NW, Suite600
Washington,DC 20006
(202)429-8970

January22, 2004 Its Attorneys

only)

19 See,e.g.,WCA Comments at 5, n. 14.
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Feasibility of Co-FrequencySharing BetweenBSSSystemsand Terrestrial Systems
in the Band 2535 — 2655 MHz

1.) Background

Theband2520-2670MHz hasa primaryallocationin all threeITU regionsfor broadcastsatelliteservices
(BSS). It sharesa co primaryallocationwith terrestrialserviceswhich consistprimarilyof Instructional
TelevisionFixedServices(ITFS) andMultipoint Distribution Services(MDS). Increasingly,this bandis

rdbeingusedfor two-waydigital broadbandservicesandis targetedfor future 3 generation(3G) wirelessservicesthat will operateinto small mobileterminals.

Theapplicationof 3G serviceshasraisedthequestionofwhetherspectrumsharingwith BSSis
technicallyfeasible. A numberof studieshavebeenperformedby AirTV, IndustryCanadaandvarious
ITU working groupsto addressthis issue. Thefollowing analysisaddressesspecificallythecompatibility
oftheplannedAirTV serviceoverthecontinentalUnitedStateswith future3G services,and validates
thatAirTV will causeno harmful interferenceinto 3G services.As 3G servicesaremoresensitiveto
interferencethanITFS/MIDS systems,thedemonstrationthatno harmfulinterferencewill be causedby an
AirT V-type BSSsysteminto 3G servicesconfirmsaswell that sharingbetweentheBSS andITFSIMDS
systemsis technicallyfeasible. It is not necessaryto assessthe interferencecasefrom terrestrialsystems
into aAirT V-typeBSS systemin thecontextof this feasibility assessment,asBSS systemsofAirTV’s
designarepreparedto operatein thebandwithout claiming protectionfrom terrestrialsystems.

2.) Introduction

AirTV hasdevelopeda uniquedirect to aircraft (DTA) entertainmentandconnectivitysystemfor
theglobal commercialairline market. TheAirTV serviceswill be deliveredthroughaconstellationof
four AirT V-ownedgeostationary(“GSO”) satellitesto provide seamlessglobal coverage.TheseGSO
satelliteswill operatein a one-way,broadcast-onlymode,using the18.1-18.4GHzBSS feederlink band
for uplinkchannelsandthe2535-2655Mhz portionofthe2520-2670MHz BSS S-bandallocationfor
provisionof global downlink servicesto commercialaircraft. TheAirTV networkwill operatein
conjunctionwith theInmarsatsystemto providetwo-waydataservices.

Serviceto aircraftover NorthAmericawill beprimarily throughtheAirTV satellite locatedat 86
W longitude. Figure1 depictstheEIRP coveragecontoursoverNorth Americaandthegroundterminal
elevationcontoursfor locationsovertheUnitedStates.OvertheUnitedStatestheAirTV ETRPranges
from 55.8 dBW to 50.4dBW. Thebandwidthof thesatellite’stranspondersis 27 MHz. AirTY has
carefullydesignedits systemto operatewithin thePowerFlux Density(“PED”) limit maskspecifiedin
Table21-4of Article 21 of theITU RadioRegulations.This maskimposeshardlimits on satellitepower
transmissionsto ensurecompatibility with co-primaryterrestrialservices.Figure2 depictsthePFDmask
specifiedin Table21-4andalsoshowsthenominalAirTV PFD valuesovertheUnitedStates. It should
be notedthat theAirTV PEDvaluesaremorethan8 dB below theITU specifiedhardlimits.
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Figure 1 - AirTV North America Coverageat 86 W

Figure 2 — AirTV SatellitePFD overUnited States
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3.) Interference Analysis

An acceptedmethodfor determininginterferencefrom a satellitesysteminto aterrestrialreceiveris by
calculatingthe Interferenceto Noiseratio (I/N) into thereceivingterminal. Theinterferencefrom a
broadcastingsatelliteinto areceivingstation,suchasafuture3G terminal,canbe expressedasa function
of thesatellitePFD asfollows:

I = PED (c) +lOlogQ/421)+ Gain (0) -Lfeeder

where:

I: interferenceatthe inputof thereceiver
PED(s): pfd asa functionof angleof arrival c (dBW/m/MHz)

wavelength
Gain (0); antennagainasfunctionof angle0 to satellite(dBi)
Lfeeder: feederloss(dB)

and
2. = c/f
c: speedof light = 3 x 108 (meters/sec)

mid-bandfrequency(Hz)

Thenoisepowerornoisefloor atthe input of thereceiveris givenby

N = 10 x log(kT5B)

where:

N: noisefloor
23Boltzman’sconstant= 1.3805x 10 (WI K/liz)

systemnoisetemperature
B: receiverbandwidth(Hz)

Thesystemnoisetemperaturereferencedto thereceiverinputcanbe obtainedasfollows:

= Tant/L + (b1/L)TO+TR

and TR = (F-i )T0

WhereTant is theequivalentantennanoisetemperature,L is thetotal lossdueto componentsat the

receiverinputs (antennafeed,diplexer,connectors,etc.)andF is the receivernoisefigure.
For a terrestrialmicrowavereceivingantennahavingthebackgroundnoisetemperatureofearth,onecan
assumeTant = T0 = 290 CK Thus,thetotal noisepowerat theinput of thereceiverbecomes:

N = lOxlog(kT0BF)

3



4.) Antenna Pattern for Terrestrial BaseStation and CustomerPremiseEquipment (CPE)
Antenna

Thereceivepatternof a 3Gterrestrialantennawill vary by manufacturer,but for themostpart,will
conformto Rec.ITU-R F.1336-l. Basedon this recommendation,thefollowing equationsareusedto
determinethe radiationpatternsfor a typical 3Gbasestationsectoralantenna.

G(0) = max(G1(0),G2(0))

2G1(0)=G0-12(0/03)

G2(0) = G0 -12 +lOlog((max(0! 03, DY’5 ±k)

where:

gainrelativeto isotropic(dBi)

maximumgain in ornearthehorizontalplane(dBi)

0: absolutevalueof theelevationanglerelativeto theangleof maximumgain
rangingfrom 0 to 90 degrees

03: 3 dB beamwidthin theverticalplane(degrees)

ps: 3 dB beamwidthin theazimuthalplane(degrees)

parameterrelatedto thesidelobelevelsof theantenna

For sectoralantennaswith a 3 dB beamwidthin theazimuthalplanelessthanapproximately120 degrees,
therelationshipbetweenthemaximumgain in theazimuthplaneandthe3 dB beamwidthin both the
azimuthandelevationplaneis:

03 = (31000x 1001G)/ (Ps

where~ is the3 dB beamwidthin theazimuthalplane(degrees).

For receivingstationsthat useantennaswith quasiomni directionalpattern,suchastheconsumerpremise
equipment(CPE), therelationshipbetweenthegainandthe3 dB beamwidthin theelevationplaneis:

O1G03 = 107.6x 10

4



5.) Characteristicsand Assumptions for Terrestrial 3G Systems

Tables1 and2 showthesystemcharacteristicsfor atypical 3GbasestationandCPEantenna.These
valuesarebasedon typical parametersusedby thevariousITU Working Groupsandderivedfrom the
equationsin Section4.

Table 1

BaseStation Characteristics

Max. Antenna Gain (00 Elev.) 16 dBi
Bandwidth 5MHz, 10MHz

NoiseFigure 4dB
NoiseFloor -139.9dBW/ 1 MHz
FeederLoss 4dB

Table 2

CPE Characteristics

Max. Antenna Gain (00 Elev.) 2 dBi
Bandwidth 5MHz, 10MHz

NoiseFigure 5dB
NoiseFloor -138.9dBW/ 1 MHz
FeederLoss 0dB

Thefollowing parametersare assumedin the interferenceanalysiscalculations;

• Mid bandfrequencyis 2595MHz
• TIN objectiveis — 6 dB for 1 dB degradationin margin(RecommendationITU-R F.758-2)
• k=.2

• BasestationandCPEantennasarelinearly polarized

5



Figure3 showstheplot of asectoralantennapatternfor atypical 3G basestation. Thepatternis
calculatedusingtheequationsin Section4.

Figure 3 - Antenna Pattern for 3G BaseStation

Figure4 showstheplot oftheantennapatternfor atypical 3GCPEterminal. Thepatternis calculated
usingtheequationsin Section4.

Figure 4— Antenna Pattern for 3G CPE Terminal
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6.) ResultsofBSS Interference into 3G Terrestrial Service

Interferencefrom abroadcastingsatelliteinto 3Greceivingsystemis calculatedusingtheequationsin
Section4 andtheterrestrialsystemcharacteristicsgiven in Section5. An analysisusing thePFD values
from thehard-limit maskof RR Table21-4 is performedalongwith an analysisthat usesthenominal
PEDvaluesoftheAirTV satelliteover theUnitedStates.

6.1)Case1 — Analysis with PFD Mask of RR Table 21-4

AngIe 0 5 10 15 20 30 40 50 60 70 80 90
PFD -128 -128 -124.2 -120.5 -116.7 -113 -113 -113 -113 -113 -113 -113
Gain 16 12 4 2 0.9 -0.5 -1.2 -1.7 -1.9 -2.1 -2.3 -2.4
Feed& 6 6 6 6 6 6 6 6 6 6 6 6
Polar.Loss

I -147.7 -151.7 -155.9 -154.2 -151.5 -149.2 -149.9 -150.4 -150.6 -150.8 -151.0 -151.13
NoiseFloor -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9 -139.9

1/N -7.83 -11.83 -16.08 -14.33 -11.68 -9.33 -10.03 -10.53 -10.73 -10.93 -11.13 -11.23

Table 3 — Interference into BaseStation Receiver

Angle 0 5 10 15 20 30 40 50 6070 80 90
PFD -128 -128 -124.2 -120.5 -116.7 -113 -113 -113 -113 -113 -113 -113
Gain 2 1.9 1.7 1.4 1 -0.3 -2.2 -4.5 -7.4 -9.4 -10.1 -10.7

Feed& 2 2 2 2 2 2 2 2 2 2 2 2
Polar.Loss

I -157.7 -157.8 -154.2 -150.8 -147.4 -145.0 -146.9 -149.2 -152.1 -154.1 -154.8 -155.4
NoiseFloor -138.9 -138.9 -138.9 -138.9 -138.9 -138.9 j -138.9 -138.9 -138.9 -138.9 -138.9 -138.9

I/N -18.83 -18.93 -15.38 -11.93 -8.58 -6.13 1 -8.03 -10.33 -13.23 -15.23 -15.93 j_-16.53

Table 4 — Interference into CPE Receiver

Discussionof Results

Tables3 and4 showthe resultsofthe1/N calculationsfor aBSSserviceradiatingatthemaximum
allowedPFD specifiedby Table21-4. It wasassumedthat theBSS servicetransmitsin circular
polarization,like theAirTV system,while theterrestrialantennasarelinearly polarized. This providesup
to 3 dB of polarizationdiscriminationby theterrestrialantenna. In the aboveanalysisaconservative2 dB
ofdiscriminationis assumed.

Tables3 and4 showthat in all casesthe1/N objectiveof -6dB is achieved. At I/N = -6 dB, thereceive
noisefloor increasesby lessthan 1 dB which will haveanegligible impacton theterrestrialsystem’s
performance.
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6.2)Case2— Analysis with AirTV PFD Valuesover United States

Angle 0 5 10 15 20 30 40 50 60 70 80 90

PFD -126.9 424 421.5 -123.1
Gain 16 12 4 2 0.9 -0.5 -1.2 -1.7 -1.9 -2.1 -2.3 -2.4

Feed& 6 6 6 6 6 6 6 6 6 6 6 6
Polar.Loss

I -161.73 -160.23 -158.43 -160.53

NoiseFloor -139.9 -139.9 -139.9 -139.9
1/N -21.83 -20.33 -18.53 -20.63

Table 5— Interference into BaseStation

Angle 0 5 10 15 20 30 40 50 6070 80 90

PFD -126.9 -124 -121.5 -123.1
Gain 2 1.9 1.7 1.4 1 -0.3 -2.2 -4.5 -7.4 -9.4 -10.1 -10.7

Feed& 2 2 2 2 2 2 2 2 2 22 2
Polar.Loss

I -157.63 -156.03 -155.43 -159.33

NoiseFloor -138.9 -138.9 -138.9 -138.9
I/N -18.73 -17.13 -16.53 -20.43

Table 6— Interference into CPE

Discussionof Results

OvertheUnitedStatesthe look angleto theAirTV satelliteat86 W rangesfrom 20 to 50 degrees.The
PEDsfrom theAirTV satellitewereusedattheseelevationanglesto computetheI!N. Theanalysis
showsthat theIIN ratio rangesfrom -16.53dB to -20.43dB for theCPEreceiverandfrom -18.53to -.

2 1.83 for thebasestationreceiver. Theselevelsaretotally imperceptibleto theterrestrialreceiver
resultingin no harmfulinterferenceto a3Gterrestrialsystem.

Conclusion

Onthebasisof theforegoinganalysis,it is clearthat aBSSsystemof theAirTV designcanbe operated
feasiblywith all existingandpotentialterrestrialservicesystemsin the2520-2670MHz band.
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